St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 10 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 2 (November/December to March)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Energy changes’, ‘Metal reactions and redox’, ‘Reactivity and metal extraction’ and ‘Reactions of metals’.
Students are taught the topics so that they can gain a full understanding of the core principles of Chemistry and enable them to achieve their full potential at GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
Types of reactions
- Students should know that combustion is a reaction with oxygen in which energy is transferred to the surroundings as heat
and light. Thermal decomposition is a reaction where a single reactant is broken down into simpler products by heating. Chemical changes can be described by a model where atoms and molecules in reactants rearrange to make the products and the total number of atoms is conserved.

Chemical energy
- Students should know that during a chemical reaction, bonds are broken (requiring energy) and new bonds formed (releasing energy). If the energy released is greater than the energy required, the reaction is exothermic. If the reverse, it is endothermic.

Metals and non-metals
Students should be able to describe that metals and non-metals react with oxygen to form
oxides which are either bases or acids. Metals can be arranged as a reactivity series in order of how readily they react with other substances. Some metals react with acids to produce salts and hydrogen.

Practical Skills Covered in KS3
- Students should be able to identify most equipment, assess risks and analyse data from a practical.
-Students should have used acids, alkalis, metals and compounds in practicals
-Students should be well versed in using bunsen burners 


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students have a good understanding of bonding and have more experience applying their knowledge of the periodic table by using quantitative chemistry. These topics are perfect to continue the spiral nature of the curriculum by applying and building on the knowledge from these areas. These topics use the knowledge of types of bonding and reactions and using them to gain more knowledge and understanding of chemical reactions.

These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 10 as it forms the basis of their scientific understanding moving forward into  year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Energy changes
- Students should recall that energy is conserved in chemical reactions. The amount of energy in the universe at the end of a chemical reaction is the same as before the reaction takes place. If a reaction transfers energy to the surroundings the product molecules must have less energy than the reactants, by the amount transferred. An exothermic reaction is one that transfers energy to the surroundings so the temperature of the surroundings increases. Exothermic reactions include combustion, many oxidation reactions and neutralisation. Everyday uses of exothermic reactions include self-heating cans and hand warmers. An endothermic reaction is one that takes in energy from the surroundings so the temperature of the surroundings decreases. Endothermic reactions include thermal decompositions and the reaction of citric acid and sodium hydrogen carbonate. Some sports injury packs are based on endothermic reactions. 
- Students should be able to describe that chemical reactions can occur only when reacting particles collide with each other and with sufficient energy. The minimum amount of energy that particles must have to react is called the activation energy. Reaction profiles can be used to show the relative energies of reactants and products, the activation energy and the overall energy change of a reaction. 
-Students should be able to: draw simple reaction profiles (energy level diagrams) for exothermic and endothermic reactions showing the relative energies of reactants and products, the activation energy and the overall energy change, with a curved line to show the energy as the reaction proceeds, use reaction profiles to identify reactions as exothermic or endothermic and explain that the activation energy is the energy needed for a reaction to occur.
- Students should be able to describe that during a chemical reaction: energy must be supplied to break bonds in the reactants, energy is released when bonds in the products are formed. The energy needed to break bonds and the energy released when bonds are formed can be calculated from bond energies. The difference between the sum of the energy needed to break bonds in the reactants and the sum of the energy released when bonds in the products are formed is the overall energy change of the reaction. In an exothermic reaction, the energy released from forming new bonds is greater than the energy needed to break existing bonds. In an endothermic reaction, the energy needed to break existing bonds is greater than the energy released from forming new bonds. Students should be able to calculate the energy transferred in chemical reactions using bond energies supplied.


Anticipated Gaps
- Students have covered some of this during KS3 so it will be important to retrieve and secure that knowledge in order to introduce concepts like the energy change profiles. To help students fully understand this using models, demonstrations and scaffolds like team pair solo will be important.


Metal oxides and redox
- Students should be able to describe that metals react with oxygen to produce metal oxides. The reactions are oxidation reactions because the metals gain oxygen. 
-Students should be able to explain reduction and oxidation in terms of loss or gain of oxygen.
- Students should recall that when metals react with other substances the metal atoms form positive ions. The reactivity of a metal is related to its tendency to form positive ions. Metals can be arranged in order of their reactivity in a reactivity series. The metals potassium, sodium, lithium, calcium, magnesium, zinc, iron and copper can be put in order of their reactivity from their reactions with water and dilute acids. The non-metals hydrogen and carbon are often included in the reactivity series. A more reactive metal can displace a less reactive metal from a compound. 
-Students should be able to: recall and describe the reactions, if any, of potassium, sodium, lithium, calcium, magnesium, zinc, iron and copper with water or dilute acids and where appropriate, to place these metals in order of reactivity, explain how the reactivity of metals with water or dilute acids is related to the tendency of the metal to form its positive ion, deduce an order of reactivity of metals based on experimental results. The reactions of metals with water and acids are limited to room temperature and do not include reactions with steam.


Anticipated Gaps
- Students will be able to draw on their knowledge of bonding, group 1 reactions and the periodic table to help them form their understanding of this knowledge. It is important to use practicals alongside review and recap to build this knowledge into long term memory.


Reactivity and metal extraction
- Students should recall that when metals react with other substances the metal atoms form positive ions. The reactivity of a metal is related to its tendency to form positive ions. Metals can be arranged in order of their reactivity in a reactivity series. The metals potassium, sodium, lithium, calcium, magnesium, zinc, iron and copper can be put in order of their reactivity from their reactions with water and dilute acids. The non-metals hydrogen and carbon are often included in the reactivity series. A more reactive metal can displace a less reactive metal from a compound. Students should be able to: recall and describe the reactions, if any, of potassium, sodium, lithium, calcium, magnesium, zinc, iron and copper with water or dilute acids and where appropriate, to place these metals in order of reactivity  explain how the reactivity of metals with water or dilute acids is related to the tendency of the metal to form its positive ion  deduce an order of reactivity of metals based on experimental results. The reactions of metals with water and acids are limited to room temperature and do not include reactions with steam.
- Students should be able to describe that unreactive metals such as gold are found in the Earth as the metal itself but most metals are found as compounds that require chemical reactions to extract the metal. Metals less reactive than carbon can be extracted from their oxides by reduction with carbon. Reduction involves the loss of oxygen. Knowledge and understanding are limited to the reduction of oxides using carbon. Knowledge of the details of processes used in the extraction of metals is not required. Students should be able to: interpret or evaluate specific metal extraction processes when given appropriate information, identify the substances which are oxidised or reduced in terms of gain or loss of oxygen.
- Students should recall that oxidation is the loss of electrons and reduction is the gain of electrons. Student should be able to: write ionic equations for displacement reactions  identify in a given reaction, symbol equation or half equation which species are oxidised and which are reduced.

Anticipated Gaps
- Students will be able to draw on their knowledge of bonding, group 1 reactions and the periodic table to help them form their understanding of this knowledge. It is important to use practicals alongside review and recap to build this knowledge into long term memory. A multimedia approach providing context to the real world will also improve understanding.



Reactions of metals (Separate only)
- Students are expected to describe that acids react with some metals to produce salts and hydrogen. (HT only) Students should be able to: explain in terms of gain or loss of electrons, that these are redox reactions, identify which species are oxidised and which are reduced in given chemical equations. Knowledge of reactions limited to those of magnesium, zinc and iron with hydrochloric and sulfuric acids
- Fuel cells are supplied by an external source of fuel (eg hydrogen) and oxygen or air. The fuel is oxidised electrochemically within the fuel cell to produce a potential difference. The overall reaction in a hydrogen fuel cell involves the oxidation of hydrogen to produce water. Hydrogen fuel cells offer a potential alternative to rechargeable cells and batteries. Students should be able to: evaluate the use of hydrogen fuel cells in comparison with rechargeable cells and batteries  (HT only) write the half equations for the electrode reactions in the hydrogen fuel cell.


Anticipated Gaps
- Students will be able to draw on their knowledge of bonding, group 1 reactions and the periodic table to help them form their understanding of this knowledge. It is important to use practicals alongside review and recap to build this knowledge into long term memory. A multimedia approach providing context to the real world will also improve understanding.
-Students should also be tested regularly on recall and retrieval of lots of the previous topics here (periodic table, bonding etc) Using take 5 resources would be a great for this!



	New key terminology students will be taught during this topic/unit

	Activation energy: The minimum amount of energy for particles to collide with in order for a successful reaction to occur. 
*Alkaline batteries: Alkaline batteries are non-rechargeable. In non-rechargeable cells and batteries the chemical reactions stop when one of the reactants has been used up. 
*Battery: Batteries consist of two or more cells connected together in series to provide a greater voltage. 
*Chemical cells: Cells contain chemicals which react to produce electricity Endothermic reaction: An endothermic reaction is one that takes in energy from the surroundings so the temperature of the surroundings decreases. In an endothermic reaction, the energy needed to break existing bonds is greater than the energy released from forming new bonds. Exothermic reaction: An exothermic reaction is one that transfers energy to the surroundings so the temperature of the surroundings increases. In an exothermic reaction, the energy released from forming new bonds is greater than the energy needed to break existing bonds. 
*Fuel cells: Fuel cells are supplied by an external source of fuel (eg hydrogen) and oxygen or air. The fuel is oxidised electrochemically within the fuel cell to produce a potential difference 
Overall energy change of the reaction: The difference between the sum of the energy needed to break bonds in the reactants and the sum of the energy released when bonds in the products are formed. 
Reaction profile: Reaction profiles can be used to show the relative energies of reactants and products, the activation energy and the overall energy change of a reaction. 
Acid: Acids produce hydrogen ions (H+ )in aqueous solutions. They have a pH range of 0-6. 
Alkali: Alkalis produce hydroxide ions (OH- )in aqueous solutions. They have a pH range of 8-14. 
Crystallisation: A separation technique used to produce solid crystals from a solution by evaporating the solvent. 
Displacement: A chemical reaction in which a more reactive element displaces a less reactive element from its compound. 
Electrolysis: The splitting up of an ionic compound using electricity. The electric current is passed through a substance causing chemical reactions at the electrodes and the decomposition of the materials. 
Electrolyte: A solution containing free ions from the molten or dissolved ionic substance. The ions are free to move to carry charge. 
Extraction: Extraction techniques are used to separate a desired substance when it is mixed with others. 
Filtration: A separation technique used to separate solids from liquids.
Negative electrode (cathode): The electrode where hydrogen is produced if the metal in the electrolyte is more reactive than hydrogen. It is where positively charged ions gain electrons and so the reactions are reductions. 
Neutralisation: The reaction when an acid and a base react to form water and a salt. 
Oxidation: A reaction involving the gain of oxygen. Oxidation is the loss of electrons. 
pH scale: The pH scale, from 0 to 14, is a measure of the acidity or alkalinity of a solution, and can be measured using universal indicator or a pH probe. 
Positive electrode (anode): The electrode where oxygen is produced unless the solution contains halide ions then the halogen is produced. It is where negatively charged ions lose electrons and so the reactions are oxidations. 
*Redox reaction: A reaction in which both oxidation and reduction occur simultaneously. 
Reduction: A reaction involving the loss of oxygen. Reduction is the gain of electrons.



	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.






